This paper is concerned with a nonlocal reaction-diffusion equation with nonlocal source and interior absorption
Introduction
Our goal is to study the critical extinction exponents of the nonlocal heat equation with nonlocal source and interior absorption, namely, 
J(x -y) u(y, t) -u(x, t) dy (.) have been widely used to model the diffusion processes (see [-] and references therein).
More precisely, as stated in [] , if u(x, t) is thought of as the density of a species at the point x at time t, and J(x -y) is thought of as the probability distribution of jumping from location y to location x, then R N J(x -y)u(y, t) dy and -u(x, t) = -R N J(x -y)u(x, t) dy is the rate at which individuals are arriving at position x from all other places and at which they are leaving location x to travel to all other sites, respectively. 
with p, q ∈ (, ) and k, d >  and showed that q = p is the critical extinction exponent by invoking the regularizing effect. In this paper under the appropriate hypotheses p, q > , we discuss problem (.) and obtain the extinction condition by using the principal eigenvalue of the nonlocal heat equation, and thus avoid using the regularizing effect, since there is no regularizing effect in general [] . It is noted that our approach can be adopted to deal with the blow-up behavior of solutions of nonlocal reaction-diffusion equations with nonlocal source or local source, which was considered in [, ]. Motivated by the above works, the purpose of this paper is to analyze the extinction exponent for problem (.), that is, we want to show that problem (.) shares many important properties with the corresponding local reaction-diffusion system, part of the line corresponding to all the infinite time extinctions or the finite time extinction. Moreover, there exists a critical point on this line such that the line is also divided into three parts, which exhibits different features of extinction phenomena (see Figure ) . Now our main results can be stated as follows. 
Main results

Preliminary lemmas
Before proving our main results, we will give some preliminary lemmas, which play a crucial role in the following proofs. As for the proofs of these lemmas, we will not repeat them again.
Let ψ(x) satisfy
Using results in [, ] and ψ(x) >  in¯ , we can always assume
Applying almost exactly the same arguments as in the proof of Lemma  in [], we conclude to the following lemma.
Lemma . Let y(t) be a solution of the following problem:
where α, β, γ >  and  < q < min{p, }. Then the above ODE problem has at least one nonconstant solution.
Next, our aim is to prove the local existence of solutions to equation (.) and the validity of the comparison principle. First, we give the definition of supersolution and subsolution.
Definition . A nonnegative function
is a supersolution of problem (.) if it is a supersolution of problem (.), which satisfies
where Q T := × (, T). The subsolution is defined similarly by reversing the inequalities. Furthermore, if u is a supersolution as well as a subsolution, then we call it a solution of problem (.).
The existence of the solution of problem (.) will be obtained via the successive approximation which comes from [] . http://www.advancesindifferenceequations.com/content/2014/1/19
Lemma . Let  ≤ u  ∈ C(¯ ). Then there exists T = T(λ, p, q) > , such that problem (.) has nonnegative solutions.
Proof Let
Then for any m ≥ , we consider the following successive approximation problem:
Applying almost exactly the same arguments as in the proof of Theorem . in [], we de-
Now we turn to proving that
In fact, if m = , then it is easier to see that u  (x, t) = u  L ∞ + Rt and  are a supersolution and a subsolution of equation (.), respectively. Then by the comparison principle, we 
Then it follows from the Lebesgue dominated convergence theorem that u(x, t) is the solution of problem (.).
In the following, we conclude that a comparison principle holds for solutions to problem (.). Proof Let v = u -ū. Then due to the Definition ., we have
If q >  andū is bounded, multiplying equation (.) by (u -ū) + and integrating it over , we derive
and M depends only onū, where s + = max{s, } and M > . It then follows from Gronwall's inequality that
which implies that u(x, t) ≤ū(x, t) in Q T . The assertion can be proved similarly for the case  < q <  and u has a positive lower bound. Thus the proof of this lemma is completed.
Once the existence of the solution to problem (.) and the comparison principle are ensured, we begin to analyze the extinction exponents for nonnegative solutions. As a first step we discuss the infinite time extinction of the solution.
Proof of Theorem . The proof can be divided into two steps:
Step I: q =  with λ <
, where f (t) satisfies
Obviously, f (t) is nonincreasing and lim t→+∞ f (t) = . Then it can be observed that v(x, t) is the supersolution of equation
. To this end, due to q = , we obtain 
